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(54) MANUFACTURE OF ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PURPOSE: To enable the efficient manufacture of an organic electroluminescent element of a large 
luminous amount and area, and long lifetime with relatively simple operation by forming a luminous layer on 
the electrode of anode or cathode via a process with power supply in the condition where the film of a 
luminous layer material is formed. 

CONSTITUTION: A luminous layer material is dispersed or solubilized in a water soluble media with an 
interfacial active agent of 10 to 20 HLB. In addition, a luminous layer is formed on the electrode of anode or 
cathode via the processing of the dispersed or solubilized solution with power supply in the condition where 
the layer of the luminous layer is generated. According to the aforesaid construction, operation such as 
alignment is not required in laminating functional thin films on the electrode, and a desired thin film can be 
efficiently manufactured with relatively simple operation. Also, the obtained organic EL element has a wide 
contact area and high brightness and efficiency. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

http://wwwl .ipdl.jpo.go.jp/PAl/result/detaiymain/wAAAal2570DA403037992Pl .htm 1 1/22/2002 



© & m 4# It & m (a) ^3-37992 

©Int. CI. 5 ff^Sm#^ ©£§B ¥^3^(1991)2^198 

H 05 B 33/10 6649-3K 
C 09 K 11/06 Z 7043-4H 

H 05 B 33/14 6649-3K 



©«f n ¥1-171037 

El ¥ 1 (1989) 7^ 4 B 

@R I A :*: 4£ fit 



$9 « 

I . ft 91 «D * ft 

(I) ffi«/ft#!S/&S*>&neS*r«xu* h 
o ;u $ * v * y **^£33i£r * K & *} . ft* 

&LTftftis*^i£rsz£*i*fti:r*w*ax 

JB##*7fcf4AS#4>-CHLB{ai 0-2 0 <D#ffi 



o) Ha/ft*«/«?aAffiasH/»a^6 
«5t«ixu^ hB;M* y * v^*^^asigr 

ft*Htt»&tf /Xtttt^-ifcAWS 
JBtt«**tt«**T HLBiSl 0-20O»I 

*^tt»i»ifci«a*. na««^tt»ao«aJb 

K Jul K «■ £1 CD Rg i) < ft Jfc r * & # T T 3 m & Si L X 
ftftS&tf/Xttfc^&Afil&JS*^;** 3 C <t 

(4) ®S/IE?U±At£i£JS/ftftJB/1I^&A 

"y****Mift-r * *) . iEJl&AttiS-JBtt 

ft*«tt#&ffia*ftAI&iSJI4**4©^* < 
IS ©tttt* Tkte H L B tt 1 0- 

2 O0#ffi®tt^CT#ift&£^ttl*^fcLTro 

a©«aj:cfiiK^©i«*<&*T **f*T-car 



-551- 



ft. 

(5) JM5Jg14*1*<7 * bhs yR3#-Cft*»5R 

xr i - 4 o ^rn*-c se a ©ss a ^tt. 

x u ^ ho;i/S*v-*r;/*£^ ( Pi T E L 5K •? 
1*fft**T UT* >K Sift. *T«t«:^«5*£ 



/»a****W«E HS/jEAttAti 
iS«/»3fcJB/'Ba*&tt**i , «E KB® 

L*?**VMif»a/EILaAWi2IJl/5fe*jB/ 
tit*, Cl<D<fc 3 **«B L*^(Z>S2^^ai U 



£KJ;0. ±I2©»S*£/£-e£ * C L 
*tt*tf«EL«**«aT*«:*fctK SftJS 

#»**tta* + THLB«i 0-2 0 ©#®?g 
*M tt»a/IE?l&Af*&»/»*JB/Ba*& 



JB/tta* £**W«lEL3R^;fc* t'ttMS/jE 
?LttAtta£»/«*JI/«^aA«i«Jf/*S^ 
£***T«E LJR^^Kiat* SCfc/c^Xs 2E?l 
tfcAWBJIttH. »3t«*r«BLCf*-?ttAWmJB 

*Sfe«ttC © ? tc (I) ffiS/£ftJ8/i$& 
^6«**«EL*?, (2) ffia/jETL&AfS 
iSJ8/£*«/tta***tt*W«E L %=F t ( 3 ) 

Ba/fefcw/^tiAWiSH/tta*** ** 

«EU?&V (4) ffiffi/IE?L&A!a&JB/& 
*E A ffti£JI/tt ffi *> & * S*T«E L JR 



-552- 



rC y 9 »J V <T m . X v * * . * + X h i£ . f 
T * 3. 

*;**y/i/^y*"yJMlS^&tf£*J?'^*3<i:*' 

y h 5 * y . 7 y )* 5 * / y . * 7 * u y , 7* 
^- y * u- y , f u v , »j u y 1"M8 * 

5 9—1 9 4 3 9 3#&«C|2»<Dt>a>*J8l>S 



l«ni¥3-37992 (3) 

(5. 7 - - t - 3- )v - 2 y/ ± * V 

✓ U /U ) - 1 . 3 . 4 - { 4, 4 ' 

- f 7, (5. 7 - t - JU - 2 - ^y*S± * 
V/ *! Ji<) A*>i>«V ; 4 , 4 ' - f * ( 5 , 7 

- v> - (2-/^/^-2-7*^^) - 

* + X^^KVj 2, 5 - t* X < 5 . 

7 - y" - t - y 3- - 2 - *< y V * * * y* ;i/ ) 

* * 7 * y ; 2 . 5 - f X C 5 - ( or . cr ~ :>* > 

7*y;2. 5 -If* (5, 7-£?-(2->* 
jv - 2 - 7 * iu) - 2--*y/t*f/';;u) - 
3. 4-C*7xi^f*7*y ! 2, 5 - b" * 

( 5 - > /u - 2 - ^ y v * * * y »; ;u ) ^ 7 

* y ; 4 . 4 ' - b' X - ( 2 - V :/ * * * V* U 
*0 5->*-/b~2- (2 - ( 4 - 

(5->^/i>-2-~?y 7 * ^. 

JlO y /I/ ; 2 - C 2 - 

(4-^BD7x*^) k*-/l/) * 7 h (1, 2 
-d) * * — yy* * * v*— 

2. 2* - (p-^-x-uy^tr^u:/) - k* * 



- (2 - (4 - ( 2 - y •/ <f S^/'j^) 7* 
/u ) t*i;u) y •/ ^ $ ^ •/ — ; 2 - ( 2 - 
( 4 - * ;u HC 4- •> 7 * i A/ ) b" .=. ^ ) **V\f 4 % 

/•/-^tt^o^y/ *{ $ ^ •/ - * <tr © g * 

LTtt. Witf^Hig 6 3 - 2 9 5 6 9 Steffi 

t*^(8-*y»;y — ) ^ * J. . b- 

* ( -< y •/ ( f ) -B-*;');-;!/) s $9 , f 

* (2->f;p-8-4;'j;7-H 7 ;u * ~ 

K . MJa (8- + >"j;-;i/) o 

* •> . (5->?-A/-8-*;'i;-/H 
7 /u s .s. a . 8- + ; h»; 

b* * (5-^no-8-*y , ;y — JU) fj jui/ V 
^ . tf'J C Sfi (fl) - b* * (8-bKn*i/- 

5 - + ; 'j; iA/) > ^ y ) tt^©8-t kd* 



•> * y 9 y ^ & « » * V ^ x b' y k 'J 

* y * ^a^y 
£ s ifl ffi * * »J /* *< y -tf y # £ ft <t L t 

fit. Witf#iB¥l- 2 9 6 8 l^Bqtt*K:S2ix 
4-b** ( 7 yu+ ^i/^ f- y /v) -sy-efyJS^^i 

H ,CO-^-C H - C H-@)-C H - C C H 

<^>-C H — C HH@>-C H - C H-^ 

1 

<(O^C H - C H-^)-C H - C 

H.CO 

^^-C H - C H«^>-C H - C H-^^ 
1 C 
C) C H , ^ HiCO 

^^-C H - C HH<5)-C H — C H-^^ 
H,CO "0 C H a 



H jCO 



HtCO 
H jCO 

H ,C O 



OCH, 



OCH 



OCH 



-553- 



»BIHF 3-37992 (4) 

@>-C H - C HH§)-C H - C H-<0 H i C 0-<g>- C H - C H-^^-C H - C H-(g)-0 C H , 

H j C C H , K tC i 

H,CO-^-CH-CH-^ ^ 
""VH-CH^-CH-CHi 0 "" " CH-CH^-OCH. 



C * " * H , C-j3)~ CH-C H-h@- C H - C H-(^- C H , 

H,C CH, H,C CH, 

H ,C 0 C H - C HH@- CH-C H "^)- OCH, H , C^ 



CH-C HH^^- CH-C H-^^- C H , 
H»CO-(5)-CH-CH-^)-CH-CH-^OC,H. H , (; CH, 



H , C CH: 



CH, H ,C »-^^"C H - C H-^^-C H - C H-^-C t H, 
H.CO-^-CH-CH-0-CH-CH-^-OCH, H,C CH, 

H.C (Cfl,)>C C(CHj)s 

K,CO-§-CH.CH^CH-CH#CC„, H - C H^)-C H - C 

OO <CH.),C CCCH,); 



(CB.).HC " (CI - )| H.C ,^-C H - C HH@--C H - C H^§)-OCH, 

^CH.C„^)-CH-CH-^ /5)-CH-CH-#-CH.C„-^OC.«, 

iC CH> _ ) — 



H,C 

C H , 



H > C 

H , t OCH, 



<g>^CH-CH-0-CH-CH^g> "'VcH-CH^CH-CH^ 

H,C H.C OCH, 
CH, , OCH, 

<g^CH-CH^CH-CH^ <g)^CH-CH-0^CH-CHH(g> 



©.CH.CH^Ch'.CH^) >#CH.eH^CH.CH^< H H 

H,c * ' - 

OCH, @ O 

<§>-CH-CH-^g)-CH-CH^g> ^N^CH-CH^CH-CH-<§^ N <^ 

OCH. "~ 

<§^CH-CH-^-CH-CH-^§> H ' C >N^C„-CH^C„-CH-<§>-K<^' 

H , C-iQyC H - C H-<Q>-C H - C H-(O^0 C H , 



-554- 




N-^^C H - C H^^^-C H - C H"^^-N\^ 



&«figJItt. — JB*£«* *> *rt:?S#CD 
JB/ttff. (2)ffi«/IE7Li£Att&J3/Sfc*JS/l& 



lETLii Atf &JH * ©3 i §fe*JB i cd TBI c J* tr d 

&A£n*. SJg $n*2E7Li£AtS&a<D##<i: 
Utt, ffiS <fc *> &A**ifcIE?l£#£3fcB Cf£i* 

r * ia ^ * w r * js * ^ /£ r a ie jl & £ « ^ «b -c 

< £ *> 1 0 -»ai/#/u h • #CDiE?tl£ttS:£ 

(D*S#S*5S3 112 19 7 -^HfllfflSr^cKSBS 
@*S4f 3 1 8 9 4 4 7^91fflS^«:S2iS<* 



-555- 



<2>1*4>BB3 7 - 1 6 0 9 6 tZtZISLZ *IX 

®^i«l^^ 3 6 1 5 4 0 2 ^, 1^3820989 
* . B 3 5 4 2 5 4 4 t»««^f>&H4 5- 
5 5 5 f, HS 1 - 1 0 9 8 JtfidJftCtt* 
HB5i- 9 3 2 2 4 t, 1 5 5 - 1 7 1 0 5 ^, 
156-4 M8f, 1^ 5 5 - 1 0 8 6 6 7 ^. 
1^ 5 5 - 1 5 6-9 5 3 f, ^ 5 6 - 3 6 6 5 6 f 

^ $8 5? c se a $ n t ^ * Hi «j 7 >j - /I/ 7 ;w * xfc 
an*. 

®*I^ff5ft3 1 8 0 7 2 9 f, 1 4 2 7 8 7 4 6 
f 9HBt^«KIW 5 5 - 8 8 0 6 4 ^, ^55- 
8 8 0 6 5 *. |^ 4 9 - 1 0 5 5 3 7 f, 13 5 5 
- 5 1 0 8 6 *. (SI56-8005 1*. 13 5 6 
-8814 1*. 15357 - 45545*. 13 5 4 
-1 12637 *. 0 5 5 - 7 4 5 4 6 *&«*? 

<S>#@#8*3*3 6 1 5 4 0 4 *Bfl»S-¥>^^HB 



HBf 3-37992 (6) 

51-10105*. [5146-37 12*. 13 
4 7-2 5 3 3 6*&rc£fc*Ctt#K!BB5 4 - 
53435*. 1354-1 10536*. 4 
-1 1 9 9 2 5 H«*CE»af*lt^«7*i 

<&*mtt&m 3567 4 50*. ^ 3 1 8 0 7 0 3 
*. 133240597*. ^ 3 6 5 8 5 2 Of, 
134232103*. 1 4 1 7 5 9 6 If, Pi 
40I2376*W»«*1*4MB49-35702 
*. 13 3 9 - 2 7 5 7 7 *&«$ £ C tiftfflB 
55-144250*. 1356- 1 1 9 132*. 
B56-Z24 87*4*«L Stt^flFfll 1110 5 18 

*9!*as^K:KaK$*LT<r*3 7V-A'7 5 

<*. 

<E)#@#5*3S3 5 2 6 5 0 1 *^<a«MfCs2»$ 

<§>Xm&&&3 2 5 7 2 0 3 *Bj«BS^cseas$ 

O^MBB 5 6-4 6 2 3 4*#$83?K:g2i8*nT 



<O>#M0B5 4 - 1 1 0 8 3 7 *£*fi3pc2S»$n 

©JfcSISttSSS 7 1 7 4 6 2 *B8$ffl**#IWE 

54- 59143*. 1355-52063*. 13 

55- 52064 *. 1355-46760 *. 13 
55-85495*. 1357-1 1350*. 13 

5 7 - 1 4 8 7 4 9*^«^tCge»$*lT^-5b 

QttGREB 61-210363 *. H6 1- 
228451*. 136 1-1 4642*. 13 6 1 
-72255*. |s762-47646 *. 1362 
-36674*. 1362-10652*. @62 
-30255*. 1360-93445*. 160 
-94462*. 1360-174749*. 13 

6 0-1 7 5 0 5 2*£«^KlgeaK3*tT<r>** 

2 9 5 6.9 5*£98cMa*£4l?t*«*-A'tfii£ 
IB t l,T<D<t&V) (5ff«iHtt7 5y) IE?L t£ 



4168835 3 - 2 7 0 3 3 t^B, 1354- 
58445*£?fi. E54-149634*£«. 
!354-6 4 299*£«, ^ 5 5 - 7 9 4 5 0 
*£ffi. 1355-144250 *^«. J3 5 6 - 
119 13 2 *&«. 1361-2955 58 *& 
18. ^ 6 1 - 9 8 3 5 3 *£«?;& tfifcUfSfrSI 
4 1 2 7 4 1 2 *91$a*^KKj7K$HTt><5 4>CD 



H 3 C 



-556- 



C H 



C H » 

H,C C H 



H,C 




C H : 



H , C 



C H 



C H , 



H , (5 C H , 



?IB3¥ 3-37992 (7) 

<o> /-< 0CH ' 

~^ N-@-C H — C H^O> 

<o> ^> 



CH,0 



^N^§XO>-N 



O C H , 



• HO, N 0 , C -^-^ N 0 



8 



0 



<2>#WB8 5 7 - 1 4 9 2 5 9 ^, 1 5 8 - 5 5 4 5 
*. 1^63-104061 *#*8$?tCgB«3 #LT 
^* 7 h 5 * ^ is / 9 

C2)Poly.er Preprints. Japan Vol. 37, No. 3 
(1988). P .681^CIE»$ *IT^4 



t-Bu 



t-Bu 



t-Bu t-Bu 
NC QN 



<5>J. J. APPl. Phys. 



«C ZG>*± \Zv y V it 



27. L 269(1988>^CSfi«t 





©^MEB 60-69657*. I§161-143764 
*. E 6 1-1 4 8 1 59^&*fi^K:£8l$*lT 

(2)1# I5BBB 6 1 - 2 2 5 1 5 1 *. E 6 1 - 
2 3 3 7 5 0 *4^f8^KlSB»$nTV>«7 ^ r v 



-557- 



T & *> <* ft * ft £ JfcK 

4>THLBIil 0-2 0©#B5?£ftKT#!fe&* 

«a (ffisxn^S) Jtuiiiigewf}©^ oss) 

ft*. *£5&©^«E L#^UI;fc^T{^$ft* 

a9ir^f7^ ;E*^*<*S;*fts, 

Na, Na-K£-£. Mg. Li, M z / C u ig 
£«5. A£/A£0,. I n £ ft* . 

lf»H<rm, ff*L<«:5 0— 2 0 0 nm©KH 
Tjgtfft*. *»MO*?CJ?^T ttm® 

©T# £ 

J3©4>fc<,i:fc-JB£. ^r2W5-fe/Ha»?i£K:Tia 



?l 83^3-37992 (8) 

&tfcft£©s^i&£^a%a£:fs4>©A<#£ 
L<J8n*ft*. d©«fc -5 ««a«95r©^^ w<t 

iTtt, Auft^O^R, Cu I, ITO. 
S n 0 B> Z n 0**<D**tta91t*fl. 

ftaar * c £*<t s c &*n©;*fcW;*. 
«r t * £ ffl p * ^ n u c; * 

1 0 %«fc $ < r s :i*<2l U < . * fcUS 

* &CKfftt**»C t> J: ii# 1 0-2 0 0 

n m ©SJKTigtRS ft*, 

ft^©s^«i*^as5!ffir* <>©*<»* u < # 



*• 

ttKfr*-CHLBIii 0-2 0 ©^ffiStt^pjtcr 
*i7;u3-;i/0ig^ft, *i7 * h ^©S^« 

« ir «s * * jac # * * if * c ^ *< t * * . 

H L B II 1 0-20. » * U < 1 2-1 8 <D » 

^^*»fftlif. *V^*£/x^u^r^*^x- 
r-rt'. * y ^ * £/x ^ w y SSKBftx * ^. * y 

^■^•>xf-u^*y^*C/7'nt:uy7;u4--H'X 

-■^^«^©*^*y*»W«tt.»**if*c& 

•> x f- u y 7 /i/ * /u x — t- & «i£ £ft J£ . ffi Yfc 7 /u * 
;uhy>^A/7> i ti^i. B§ Bfi K >V x ^ n, y \ 



-558- 



(R'K 

Fe 



CC H«).Y (C H C H 0)„H 
R 4 R ■ 



<R f K R 

7*/*/u£. 6 PiTOT ;i/3 * 7 

i?>f^7 5;S, tKKS. 7-fe*-;u 
7 \ J £ , /i/ jf? * ♦> £ , > F + *>*/t'-f i 

nyytjftL* R» tx**Xtt&3R& 4 ~ 1 8 

R 4 S.CfR» tt^tl-en^JRXtt^ 

©£&. m tt I - 1 8 ©£». n tt 2. 0 
-70. 0 <DH»*jK-f . ] 



( ! ) 



i*na¥3-37992 (9) 
T&*> $ ix* 7 xot vK3*$iUft« 4>© <fc 

8 8 / 0 7 5 3 8 . WO 8 9 / 0 1 9 3 9 
^HBS 6 3-2 3 3 7 9 7 *. *©HhCge»l$*L 
«SD<x R 1 &tfR* tt^^^n&SRSfe 6 &T© 
7;b*;u£ (> *-/i/£(C H a ). (C t H 9 ) 
) , 7/ua*:>£ (OCH,). x 

(OCH,)*) , 7«;*(NHi), 
^f;i/7^S <N(CH (OH) 
7-fe^;i/7^yS (NHCOCH,), * ;u # * •> 

(COOH).7*h*^aiF (OCOCH,), 
^ h * •> * ;u # (COOCH,), 7 JU? t 

KS (CHO) fe«l'ttsNn*'>' £3*. 

7y*. *^-r* r» R&n* i*is)--c 

-tn-T ti»»iB7 xat yo5MSK:#$Lfc4 

S«otl>TU^. ^ ysr . R ■ ti**X«:#3R 
» 4 -~ 1 8©£«&*Wz#a£7/i'*/u££fcU: 



7^^Ti/t'i«^Lt^*. 

n,& (-C-0-) R 4 . R 1 tl7k3RX 

U 
O 

— Y — ( C H CHO-)»Htt> 

I i 

R 4 R* 
-OICH,C HiO)»H, 

-0(C H.C H 0).H. -0(CHCH,0).H 

C H a C H a 

-C-O(CHtCHf0).H -S 
O 

C-0(CH,CHO),H, - C- 0(CH'CH,0).H 

II I II I 

O CH, O CH» 

titmtt 1 - 1 8©SS!*/Tt. tt-^T. 8 5 

1 8 ©7 n>4 V Lfc 4j © <k « * . 

KnliJbl2^*->x^uy2«<ir©^+c/7 ;u* 



UyI©a05gLft*^tt©T, 2.0-70.0 

©ss#©**fcr. c ti&*^o^»*»ScLv 
h ©t * *. 

*fg93©3rfc-cm* & 7 * o * y fc^fctt. Jb 

k-jks* ( i ) -cn*>£ft* <>©©&*>£. 

S <>©;&< >K 7^*-$^*4 7\ b-*;^*^^ 
4 7" (l^r/flWO 8 8 / 0 7 5 3 8 ^) 

4#HBB8 6 3-2 3 3 7 9 7 *9J*3*. 6 3 
-233798* 91 8*. 0 6 3 - 2 4 8 6 0 0 
* 99 IB 9. PU63-24860 1 *9J8*. WISH 
¥1-4 5 3 7 0 fij«}fl« ( 1 1 - 5 4 9 5 6 ^ 
E8*. Hi— 7 0 6 8 O^^ttt, IhJ 1 - 
7068 1*9)8*. Hl-76498*9!8* 

E 1 - 7 6 4 9 9*9HB*c:iga£*ifc7 
c©fc*>Tl#tr&c*tfS7*o*yg*s*flKa< 



-559- 



<@J— C,,Hii(OCH.CH,),i.iOH 
F e 

^ <(Oy—^ Hi)»CO (CHiCHtO)n.iH 
F e 0 

TX*3$*lilU«! (FEST9) 

T«^JBtt««. HLBH 1 0-2 O^WtiH 

ott^JiSttLT. #Jtt«S> SOW: $ -fe/ur§«i«: 
3. *£9i<D2ri£-C tt. CO^^ttT^A:^- 



95 Ra ¥3-37992 (10) 

^©fct* * jra* * *<£a*&sr s. sfc. a 
« & g * k a # # £ u & m z. « m l x *> 

c © 15 cr> « IE JS ** *4 © « * tt & la 8 12 J2t Jb T * 

iitttt 1 0 * M- 0.1M, *f £ L < li 
0. 5 mM- 5 mMOfiSSTSSt-S. * *: . 3i # 

»*L<ttl 0-200 |gSSO«$$g$it 



jk < y * , * y $ , t mj^a, ;u t* 

i* , KiJHi., T ^ * > $ A . ;* ;b £/ «> i. . 5k 

Foyf u. /V'/n, 7 ^ $ $ £T <Z> iS) , 
2* , ^f^H, * /I/ •> -5 . v ^ * •> $ 2* . T 

$ A . v ^ * •> * A . 7iM-^i.«^Og) 
*? ifi T * * . 



«_h. 2£*JIJi&SOU:lI^a£AteiSJIJfc:CfiIS2 

m ran tt # © m bs r * k as -r n wr 
*##jK:u:?£S£gfi-8 0T. sa*> 

ctt«a$sia-7 ox:. »^l<«2 o-6 o 

mi7?oiautoac*>yi: ^xtt, psra^ 0.5 

-1 0.0V, #«U<tt 3. 0 — 0.5 VOUfl 

ttx ui&eea:* 1 ^ a/h- 1 0 0 m a/h. » 

iL<«l 0 0^A/d- 10 ra A/crf©KfflC 
CISCT. ifflUi^^. tS&E&t*. .1 5 0 - 3 5 0 



-560- 



* * ^ ttffo®:**£K:TIE7L£A«S£JS 

CTfc*Jl*«M L ({ML. IE7L£Atf£JS. % 

A«iaJS*«JSL (ilL. £#J5. U*&AWi£ 



»Ba¥3-37992 (11) 
V. £#J3 £ C ©IttCttJI $^U/HJ« 

^atitaE L^^^MfiJcf 

1g&tf< I 

KflC i 2 0 n mO I T 0 i£ !B * & *<» It 6 
l^*'7X5lg ( 2 5 X 7 5 X 1. 1 H*4 X. 
HOYAttS) *aW3t»a«ib^ C*i*4V 
7* a tr^r — *T 3 0 ^Mfltiftft^ u £ 

N, N f -^7*i/u-N. N ' - •>* ( 3 - > f - 



7 * ^ A/ ) - 4, 4 * - >" 7 U t'7xifl/(TP 
D) 2 0 0 ««2mMfl)FPEC*i|«i:jIlA, 
tt*»T10fr]i!l#llkLfcfft* ^-7-T3B 
IBiatttLfc. L i B r £ JjD a. * lOOmM 

ce&«*Rit* o. 5 vt3 o tfraua? u*:. a 

QItt, (C) T^-afc. 

JSJ* 1 0 0 n mOIEJLaAttiSJB *< 

L s 2 3 5 t$7fillj»l. »&*3flt 0.5 - 0.7 
nra/sec "C. ffi IS IE 71 £ A tfi x£ IS <D i K 35 3? U 
HUT 1 0 0 nm<D&3fcJ3*ifttffc. Si 

^tasao^* if * y x as ©as tit an 

2*5* 3 x 1 O-'Pa 2T#EL. t^^.>h 
A*)©*~hK:iaiJL^*i$K4-'5 n m/sec 



b--2.C«fc 5tf*£Jni&L. 0. 1 - 0. 3 

n m/«ecT*8*2&* l^K'**'* * * C * 

T OH«£IES. Mi: Cu^^ 

fci:^ ttfcfcflt3 2 m A /erf <D *<i£ *t . 

CI <Z>»©f£3fcJ5*fc£«: 5 0 8 
nm. £3fc»fittt 5 0 Ocd/nfs 3&ft2frJ? tt 
0. 3 3 Z m/WT *> <o ft . 

* *? . yj 01*3 - (2 l -N->f-^ 

Kyx-f l/'/y*) - 7- N, N - •>* x ^ 7 

C.H» 

I- 

C , H » — N ^^0^0 




ntt«iT«v^iToawiBaipii3i©iT 



-561- 



SRU TPD/ITO^ffi^/c. Kfftt 9 5 
n m ~C $> -9 tz . 

y 3 0*2 0 0n*<h2mM(DFPEC7k 

iSftcjjn*. *2#fcT l 0 #ro1#ffe U/c&, 
-7-?3l$RjlR}$lfe. *©&. LiBrSjfoa. 
100iBMO«(tH, JbBTPD/ITO 

v-c3o^r 8 itiwL^, a us a 0.03CT* 
fc . :ofeH^'jy30/JPD/iTOi 

A*> ©#- McaUL3&*a£«:4~5 n m/sec 
T7^*'>«>i^jR*L^. C©££|s)t*Kl!If 
t*-AC «fc 0 IBfcJjn&U. ^«5SK 0. 1- 0.3 
n m/zBcHWzmm CMJJ§2^ ^* «> * I. CIS* 



?^M¥3-37992 (12) 

fl^U. Mg: CuttfaHS i Ltz. &-kC<fc*)@ 

ft^f-sEL*?©^****.*. 

»feo***»fc. c ©K5©5£ftS;*;fc£ W: 5 l 0 
n m. 8 3 0 cd/nf, ft%gfr¥tt 

1. 4 6 £ m/WTicj/c, 
SffiOT 3 

-r h 7 7 ^ ~ 7* ^ X y (TPB) 2 0 0 ng 
* 2 m MO F P E G jjc ?S « *C fln * * fi**7 10 

3 erafimL*:. 

*©&. L i B rtJjO*. 1 0 0 m M ©&K £ 

sm«iTjiMfciTosfi*»aLTHaHs 
ttSKe&^at*. o. 5 v *c 3 o o anrnzx; l,*. 

a^fitt. 0. 3 C T & fc. C: ©&«. TPB/ 
I T O 

J*£«*fctt, m&5tJI© -tec** U 



1 0- 4 Pa £ Ti*EEL*:©-& x If e-icJ:5 
A££Jra&LT, 1- I. 5 n m/«ec©|R«3tt 
TA££85*LT. IS J* 15 0nm©A£**/£ 

COJRf O I TOUfi^iEa, A 
!B]13fiS*^SiUTs ®&4 0V£EpflnUfc£C. 
tS*£$K3 7 nA/dfl)M*<jtn, tffe© 
C ©£©£*«*&:Bli 4 2 0 n m. 
7 cd/ 

US*, lM©t'D-;i/i 0.1M©LiBr£jg 

tt, 1.5 V OH fix 3 0Mttfl?JL-*LT, * o - 
/t'/ITOUfiijJffe, C © £ S 
35^ A/cJT* 
& l£ . *■< 'J UVl 0 0«gi:2mM©FPEC© 

-T3BfflR#kfc. * © & . L i B r £ J!jD * 



100mMOi8Sa, C ftCh&fcTo-yi,/ I 
0.5 VT3 0#r«3H*?kfc. ilUtfittO. 0 3 C T? 

^ /c. c ©*s«. -< »; v/jk »; f o ->u/ i 

J»#-K:7/*5/^i3 g A*t. Uf tr-i. 
SR*^a©*oacffl*Anyi:. c © & , ncf^ 

3 X I 0 Pa $ ^* i" * A 

A0©#- KI12II$IS4 - 5 n m/sec 

? z * o ±*mm Liz. z © £ ft m*ztcn* 
v-j*izji o m*m&L. mmms. o. i - o. 3 

Z <DX¥& I T O H S £ IE ffi . Mg: C u *> £ 
tz£ ZZ>. UftffiK 4 6 m A/crf©H&*<ft*i % 



-562- 



5 6 0 nm. &3fc*Il£tf: 2 4 Ocd/rrf. %^Jtll$ 
it 0. i 3 1 m/WT h r> fc. 

1 

I TOi<M^T^«*'7^Slfi (2 5raX7 5 
■ Xl.lBt^X, H O Y A it 33 ) 

6 1* & ifc # C J^c-f vrof/^/^-^i: 

i^/l/-N, N ' - fc* * ( 3 - > ?-^7xi/b) 
-1, l , -tT7*i/U-4. 4 ' - 7 5 y ( T 
PD) £ 2 0 0 agAtt* $ £ tC * V :/x ^33 

otEtajraj***-- i* k 4> »; v 3 0*2 0 0 «*a*i. 

J*2«£ 2 x 1 0-«Pa iT'^EL, 
TPD£DA-5/cgnSe^-Ftc:il^L2 2 Otl"C 
ftUftL* ^*i$flt 0. 1 - 0. 3 n m/&T)S^X 
KiT I 0 0 n m ©iETl&AJS 



»BR¥3-37992 (13) 

O A -> h *ifiU 2 3 5 tSTUDj» 

LSKS&fit 0. 5 - 0. 7 n m T iS IB £ ft £ & 
±<DIE7l£AJB©J:K:?8* LHSJ* 1 0 0 n m © £ 

15K*SfiO * otfeiB* A^t *<D&. SfiCJt 
2«£ 3 x l 0-'Pa ST«BEU^^* ->nA 
tlO^-KCaHU 3&3ff&jK 4 - 5 n m/«?"C 

t'-iCiOffliJfljftl, 0. 2 — 0.3 n m/tfrT 

2 0 V * J&n Lfc£C: 8 7 mA/d 

C CD i $ 0fc#flS*fc£«: 5 1 Onm, 



¥{I*3tt 6 0 n m. £3fc»Ktt 4 4 0 cd/nf T 

<h ti • 

CftPIOttJIU 
fit, 



I^SA ^?S± ;* S ft 



— 563- 



